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Purpose: Pregnant adolescent girls (15–19 years) are more vulnerable to poor health

and nutrition than adult pregnant women because of marginalization and lack of

knowledge about the antenatal care (ANC) services. The present study aims to test

this hypothesis and assess determinants of ANC service utilization among currently

adolescent pregnant women.

Methods: Data were drawn from the baseline survey of SWABHIMAAN project, which

had been conducted in three states of India: Bihar, Chhattisgarh, and Odisha. Out of

a total 2,573 pregnant women (15–49 years) included in the sample, about 10% (N =

278) were adolescent girls (15–19 years) at the time of the survey, and the rest were

adults. Sample was selected from the population using simple random sampling, and

information was collected using pretested questionnaires.

Results: For all indicators of ANC service utilization, performance of adolescent

pregnant women was better than adult pregnant women. However, significant variations

were reported in the level of services received by adult pregnant women for different

indicators. Religion, wealth, food insecurity, Village Health Sanitation and Nutrition

Day meeting, Public Distribution System and Integrated Child Development Services

entitlements, and knowledge of family planning methods had a significant effect on the

ANC service utilization.

Conclusion: Adolescent pregnant women have shown better utilization of selected

indicators than their adult counterparts. Utilization of full ANC services starting from first

trimester itself for adolescent pregnant women is an urgent need in present context.

Intervention program must pay attention to such adolescent married girls who are

entering into the motherhood phase of their lives.
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INTRODUCTION

India is home to 243 million adolescents (10–19 years) out of
which 120 million are adolescent girls, accounting for nearly
10% of its population (1). Pregnancy in the adolescence period
continues to be a challenge in low- andmiddle-income countries,
with an estimated 16 million girls aged 15–19, and 2 million girls
under the age of 15 years, becoming pregnant every year (2).
World Health Organization (WHO) estimated that adolescent
pregnancies account for 11% of all births globally (3). According
to the National Family Health Survey-(NFHS)4, the prevalence
of teenage pregnancy in India is 7.9% (4).

Pregnancy in adolescence is associated with adverse maternal
and perinatal outcomes. Adolescent pregnancies account for
nearly one-fourth of the total burden of disease due to obstetric
factors among women, and around 95% of such births occurred
in low- and middle-income countries, where pregnancy- and
childbirth-related complications are the primary cause of fatality
among adolescent girls (3). Teenage girls are biologically
immature to handle pregnancy and are nutritionally vulnerable
and thus have a risk of obstetric complications and adverse
pregnancy outcomes (specifically, low birth weight; prematurity;
small for gestational age births; and neonatal, postneonatal,
and infant mortality) and morbidity (5, 6). A study on six
low- to middle-income countries from sub-Saharan Africa,
Latin America, and South Asia reported that adolescents are
at significantly increased risk of delivering premature and low-
birth-weight offspring, and the risk of neonatal and perinatal
mortality is also higher among adolescents especially early
adolescents (<15 years) (7). Children born to young mothers are
disadvantaged in childhood nutrition and schooling (8).

The sociocultural and economical factors encompassing
parental influence, unequal gender power relations, poverty,
and low education are identified as significant determinants of
adolescent pregnancy (9, 10). Additionally, factors like cost of
contraceptives, accessibility to or availability of contraceptives,
inhibition to use contraception, lack of comprehensive sex
education, and misconceptions about contraceptives also affect
adolescent pregnancies (11). Early marriage is one of the critical
drivers of pregnancy and childbearing in adolescence, which
are relatively common in many developing countries, including
India (12, 13). In the South Asian region, one in five adolescent
girls are currently married or in a union. In some parts of rural
India, 27% of women aged 20–24 years are married before 18
years, and 8% give birth before completing the age of 18 years (4).
A study from India revealed that close to 40%marriages that took
place were child marriages, and nearly half of the pregnancies
were teenage pregnancies (14).

The WHO guidelines suggest that pregnancy and adverse
reproductive outcomes among adolescents can be avoided by
generating awareness and preventing early marriages (15).
The guidelines on improving adolescent health recommend
increased utilization of skilled antenatal care (ANC), childbirth,
and postnatal care among adolescents (16). Several studies
(17, 18) have shown that most of the obstetric complications
can be dodged by timely access to preventive and curative
health services like ANC. ANC is essential for ensuring

safe motherhood. The components of ANC include risk
identification, prevention and management of pregnancy-
related or concurrent diseases, nutritional problems, and health
education and health promotion (19). Access to these services
enables skilled health care professionals to identify and treat
potential health risks to expecting woman and the unborn baby
and ensures safe delivery (20).

In India, Reproductive and Child Health (RCH) Programme
under the Ministry of Health and Family Welfare (MoHFW)
advises to receive at least three ANC checkups, iron and
folic acid (IFA) tablets, calcium tablets, tetanus toxoid (TT)
injections, weight monitoring, blood pressure check, abdominal
examination, and counseling by a frontline health worker (21). It
is likely to happen that not all pregnant women who receive ANC
services may utilize the entire package of services (full ANC).
Somemight register but never utilize, whereas somemight utilize
only part of the services, and others may not meet the minimum
number of contacts required.

Several studies exploring factors associated with utilization
and coverage of ANC services have been conducted (22, 23);
however, these research efforts have focused on women of all
reproductive age groups, with inadequate attention given to
understanding factors associated with ANC utilization among
adolescent pregnant women. According to the NFHS-4 survey,
the proportion of ANC coverage among women aged 15–49
years has increased by 7% during 2005–2006 to 2015–2016
(4, 24). Around 59% of women of reproductive age received
first ANC checkup during the first trimester of pregnancy, and
51% had more than three ANC visits (4), which is comparable
to the global coverage of 58.6% and slightly higher than ANC
coverage for South Asia (50.0%) (25). There are notable variations
in the exploitation of ANC services by younger (adolescents)
and older (adult) pregnant women. Adult pregnant women are
more likely to utilize ANC as compared to adolescent pregnant
women, and a number of socioeconomic and demographic
factors like education, employment, income, place of residence,
geographical variations, birth order, and parity explain the
differences in utilization of ANC services among adolescent and
adult pregnant women (26–28). However, there is insufficient
evidence available exclusively on the use of ANC services by
adolescent pregnant women, and their specific vulnerabilities
(17, 29, 30). Exploring the ANC utilization among adolescent
pregnant women and adult pregnant women may be useful to
spot disparities, distinguish barriers, and suggest appropriate
measures to enhance the uptake of ANC services.

Therefore, this study aims to (i) analyze and compare the
exploitation of ANC services by currently pregnant adolescent
women and adult pregnant women and (ii) explore the
determinants of ANC service utilization among adolescent
pregnant women.

MATERIALS AND METHODS

Study Area and Population
Data for this study are based on the baseline household survey
of SWABHIMAAN intervention program conducted in 2016.
The coverage area of the survey was three states located in
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the eastern region of India, namely, Bihar, Chhattisgarh, and
Odisha (Figure 1). These states share 15% of scheduled castes
(SC)/scheduled tribes (ST) population. Combined, more than
one-fourth of the total population in the region is SC/ST, and
around 85% of the people reside in rural areas. The region is
poverty-stricken with over one-third of the population is living
below the poverty line (BPL) (31). The fourth round of theNFHS-
4 recorded that around 44%women in Bihar, 4% in Chhattisgarh,
and 6% of women in Odisha did not get any ANC during the
pregnancy for their latest live birth. Only 3, 22, and 23% of
women in Bihar, Chhattisgarh, and Odisha, respectively, received
full ANC (at least four ANC visits, 1 TT injection, and taken
IFA for at least 100 days) during the pregnancy for their last live
birth. NFHS-4 also showed that a high proportion of adolescent
girls (15–19 years) in this region have a low body mass index
(BMI) (over 37%) (4). The study was part of a prospective,
nonrandomized, controlled evaluation registered under the
Clinical Trials Registry-India (CTRI) (32). SWABHIMAAN
is a multistate, multisector women’s nutrition demonstration
intervention program with an endeavor to improve the nutrition
of women. The baseline survey data collection in all three
states was conducted between July and December 2016. The
baseline survey collected data from currently pregnant women
(adolescent pregnant women and adult pregnant women).
“Pregnant women” were defined as all pregnant women of age
15–49 years, whether they were an adolescent or adult. All the
participants were currently pregnant at the time of the survey.

Study Procedures
A pretested questionnaire was prepared to obtain information
on the sociodemographic profile, household characteristics, and
diet diversity. The questionnaire also covered information on
access to health and nutrition services like the Integrated
Child Development Services (ICDS) and the State Rural
Livelihood Mission (named as JEEViKA in Bihar, AJEEViKA in
Chhattisgarh, and the Odisha Livelihood Mission in Odisha),
aimed at social and economic empowerment of rural poor, ANC
services utilization, knowledge of family planning, and decision-
making power. The bilingual questionnaires had questions in
both English and the local languages of the respective states. The
investigators for data collection were given 1 week of intensive
training. Seven supervisors supervised the data collection teams.
The questionnaires were administered to pregnant women
through face-to-face computer-assisted personal interviewing
(CAPI) by the investigators. Control checks were done for 10%
of the sampled women to maintain the quality of the data.

Sample Size
The Swabhimaan baseline sample was designed to provide
estimates of key indicators at district levels (for one district in
Bihar, two districts in Odisha, and one district in Chhattisgarh).
The total sample size of 2,571 households for pregnant women
was based on the size needed to produce reliable indicator
estimates for each district and selected blocks in selected districts.
The study was conducted in rural settings. The sample was
selected through a two-stage sampling design. In the first
stage, PSUs were selected where villages served as the primary
sampling units (PSUs). In the second stage, a complete mapping

operation was conducted to list the households in the selected
PSUs, and then the households were selected through random
sampling. From each household, one pregnant woman was
randomly selected.

In Bihar, Kasba, and Jalalgarh, blocks of Purnea district were
divided into three clusters of 27, 41, and 36 villages, and where
cluster 2 and cluster 3 served as intervention and control areas,
respectively. In Bastar district, Chhattisgarh, 40 villages each were
selected from Bastar block and Bakawand block, where former
served as intervention area and the latter as control area. In
Odisha, survey was done in Koraput and Pallahara districts, from
each of the districts, six intensive and seven non-intensive village
Panchayats were selected to serve as intervention and control
areas, respectively. Therefore, based on the outcome indicators
and the change envisaged, the representative sample of 936
(Bihar), 823 (Chhattisgarh), and 814 (Odisha) pregnant women
were selected from the three states. Thus, a total sample of 2,571
pregnant women was derived. Out of the total sample size of
2,571 pregnant women, more than 10% (n = 278) adolescents
were pregnant (Bihar: 75, Chhattisgarh: 75, and Odisha: 128).

Ethical Clearance
Ethical approval was taken from the Institutional Ethics
Committee of All India Institute of Medical Sciences (AIIMS) of
the respective states, namely, Bihar, Chhattisgarh, and Odisha.
The impact evaluation was registered with the Registry for
International Development Impact Evaluations (RIDIE-STUDY-
ID-58261b2f46876) and the National Clinical Trials Registry
of India with trial number CTRI/2016/11/007482 (33). Verbal
consent was obtained from interviewed pregnant women. In
the case of adolescent respondents, verbal consent was from
the respondents as well as their parents/guardians. All India
Institute of Medical Sciences Bihar, Chhattisgarh, and Odisha
played a key role in data collection and compilation and hiring
and imparting intensive training to the field investigators, with
technical support of the International Institute for Population
Sciences and UNICEF.

Significance of Data
In many large-scale surveys (e.g., NFHS, DLHS), the information
about ANC services availed during the latest pregnancy is
collected retrospectively based on recall of events from the last
pregnancy. Whereas, in the SWABHIMAAN baseline survey, the
detailed information regarding ANC registration, utilization of
ANC services, dietary practices, and decision-making power was
asked to the currently pregnant women who are one of the target
groups of the SWABHIMAAN program. Therefore, these data
are unique and one of its kind as far as studying the utilization
of ANC services of pregnant women is concerned as it minimizes
misreporting due to recall bias.

Data Analysis
The survey data from currently pregnant women (adolescent
pregnant women and adult pregnant women) were used to assess
factors related to the utilization of ANC services among currently
pregnant adolescent girls and adult pregnant women and the
determinants of ANC service utilization among adolescent
pregnant women. The software STATA 14.0 was used for

Frontiers in Public Health | www.frontiersin.org 3 December 2019 | Volume 7 | Article 369

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Fulpagare et al. ANC Utilization Among Pregnant Adolescents

FIGURE 1 | Coverage area of the Swabhimaan programme.

data analysis. The dependent variable included utilization of
ANC services, which included registration of pregnancy, weight
monitoring, counseling from frontline health workers, TT
injection, IFA tablets, deworming, and calcium tablets, whereas
the independent variables included household characteristics
and sociodemographic characteristics of the adolescent pregnant
women and adult pregnant women. Descriptive statistics were
used to study the characteristics of the sample. Chi-square
statistics were used to report differences in ANC utilization
among pregnant adolescents and adult pregnant women by
category of services at a 95% level of significance. The
logistic regression analysis was done separately to assess the
associations of each component of ANC with the household
characteristics, socioeconomic support, and knowledge and
decision-making power at the 95% level of significance.
Regression model had significant χ

2 value at p < 0.001 at
95%. Results of the regression analyses are presented in the
form of odds ratios (OR), with 95% confidence intervals (CI)
and p-values.

RESULTS

Sociodemographic Characteristics of
Currently Pregnant Women
The analysis population included 2,571 currently pregnant
women (Table 1). The mean age of the sample was 24.9 years

(pregnant adolescents 18.1 years and pregnant adult women 25.8
years). Among all of the pregnant women, nearly 11% were
adolescents; the majority of pregnant women were in the 20–
24 years old age group (41.9%) followed by the 25–29 years
age group (31.0%). Only 5.5% of pregnant women were above
the age of 34 years. Twenty-seven percent of the adolescent
pregnant women were illiterate as compared to 47% of the adult
pregnant women. Education status of adolescent girls was better
than adult pregnant women. Over 50% of adolescent pregnant
women had 1–9 years of education, and another 20% had an
education of 10 years and more; however, only 40 and 13%
adult pregnant women had the former and latter education
levels, respectively. Three out of four pregnant women were
nonworking. Overall, nearly 16% of pregnant women were in
the first trimester of pregnancy, 37% in the second trimester,
and 47% of women were in the third trimester of pregnancy.
Slightly over 70% of women had a parity of two or more.
About 79% of the sampled pregnant women practiced the Hindu
religion, and the majority of women belonged to scheduled
tribes (41%) and other backward classes (39%). Based on wealth,
34% of pregnant women belonged to low wealth tertile, and
33% of women belonged to the middle and high wealth tertile
each. Furthermore, about 25% of adolescent pregnant women
and 39% of adult pregnant women had BPL cards, which are
issued by the government for availing subsidized ration. Only
7% of pregnant adolescent women were members of Self-Help
Groups (SHGs).
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TABLE 1 | Sociodemographic characteristics of currently pregnant women in

Bihar, Chhattisgarh, and Odisha.

Characteristics Adolescent

pregnant women

(N = 278)

% (n)

Adult pregnant

women aged

20–49 years

(N = 2,293)

% (n)

Total

(N = 2,571)

% (n)

Mean age (years) 18.1 25.8 24.9 (2,571)

Age group (years)

15–19 100.0 (278) – 10.8 (278)

20–24 – 46.9 (1,076) 41.9 (1,076)

25–29 – 34.8 (798) 31.0 (798)

30–34 – 12.2 (279) 10.8 (279)

35–39 – 4.6 (105) 4.1 (105)

Above 40 – 1.5 (35) 1.4 (35)

Education

Non-literate 27.0 (75) 47.2 (1,081) 45.0 (1,156)

1–9 years 52.9 (147) 39.8 (912) 41.2 (1,059)

10 years and more 20.2 (56) 13.1 (300) 13.9 (356)

Working

No 82.1 (228) 73.9 (1,693) 74.8 (1,921)

Yes 18.0 (50) 26.2 (600) 25.3 (650)

Trimester of pregnancy

First 20.1 (56) 15.4 (352) 15.9 (408)

Second 41.4 (115) 37.0 (849) 37.5 (964)

Third 38.5 (107) 47.6 (1,092) 46.6 (1,199)

Parity

2+ 22.3 (62) 77.1 (1,768) 71.2 (1,830)

1 77.7 (216) 22.9 (525) 28.9 (741)

Religion

Hindu 86.7 (241) 77.6 (1,779) 78.6 (2020)

Others 13.4 (37) 22.5 (514) 21.5 (551)

Caste

Scheduled caste 10.8 (30) 13.4 (307) 13.2 (337)

Scheduled tribe 43.6 (121) 40.6 (931) 41.0 (1052)

Other backward classes 35.7 (99) 38.9 (891) 38.6 (990)

Others 10.1 (28) 07.2 (164) 07.5 (192)

Wealth status

Low 38.9 (108) 33.6 (769) 34.2 (877)

Middle 33.1 (92) 32.5 (745) 32.6 (837)

High 28.1 (78) 34.0 (779) 33.4 (857)

Have BPL card

No 74.8 (208) 61.1 (1,401) 62.6 (1,609)

Yes 25.2 (70) 38.9 (892) 37.4 (962)

SHG membership

No 92.9 (258) 73.2 (1,677) 75.3 (1,935)

Yes 07.2 (20) 26.9 (616) 24.8 (636)

ANC Services Utilized by Currently
Pregnant Women
Differences in utilization of various ANC services between the
pregnant adolescent and adult pregnant women groups are
shown in Table 2. A significantly higher proportion of pregnant

adolescent women (83.9%) registered the pregnancy as compared
to adult pregnant women (78.6%, p < 0.05, CI 95%). Around
63% of pregnant adolescents registered the pregnancy in the first
trimester, which is a considerably higher proportion compared
to only 51% of adult pregnant women (p < 0.01). There
was not much difference in the level of weight monitoring
during pregnancy among pregnant adolescents (70.2%) and adult
pregnant women (68.5%). Among pregnant adolescents, 55.4%
received counseling from frontline health workers, whereas only
50.9% of adult pregnant women received counseling. A slightly
less proportion of adult pregnant women got tetanus injection
(69.0%) and deworming tablets (9.1%) in the second and third
trimesters of pregnancy as opposed to pregnant adolescents (72.7
and 12.0%, respectively). A significantly higher proportion of
pregnant adolescents (73.3%, p < 0.05) received IFA tablets
during pregnancy compared to adult pregnant women (66.5%).
Similarly, a significantly lesser proportion of adult pregnant
(20.7%) women received calcium tablets during the second and
third trimesters of pregnancy than pregnant adolescents (30.9%,
p < 0.01).

ANC Utilization Among Pregnant Women
by Background Characteristics
Table 3 shows the utilization of different ANC services
by pregnant adolescent women according to background
characteristics.

Pregnancy Registration in the First Trimester
Sixty-three percent of the adolescents registered their pregnancy
in the first trimester as shown in Table 3. Pregnancy registration
in the first trimester increased with the increasing educational
attainment of adolescents. The registration in the first trimester
was highest among working adolescents and those from high
wealth status. Based on the household characteristics, registration
in the first trimester was highest among Hindu (67%) and
Tribal (71%) adolescents. Registration in the first trimester
was higher in pregnant adolescents from households possessing
ration cards (67%) and having severe food security (75%). Also,
pregnancy registration in the first trimester was highest among
pregnant adolescents who received some form of socioeconomic
entitlement support [self help group (SHG), public distribution
system (PDS), village health sanitation and nutrition day
(VHSND), and integrated child development services (ICDS)],
knew about family planning, and had decision-making power.

Weight Monitoring During Pregnancy
Around 70% of pregnant adolescent women had their weight
monitored during pregnancy (Table 3). Weight monitoring was
highest among adolescents who were educated (10 or more years
of education), working, and Hindu and those who belonged
to other caste groups and high wealth status. In adolescent
pregnant women, weight monitoring was highest among those
who were food insecure (75.0%) and had low diet diversity
(72%). Majority of pregnant adolescents who attended VHSND
meetings and received PDS ration and double ICDS food had
their weight monitored during pregnancy. Weight monitoring
during pregnancy was highest among pregnant adolescent
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TABLE 2 | Antenatal care (ANC) service utilization among currently adolescent pregnant women and adult pregnant women in sampled households.

ANC services Adolescent pregnant

women (N = 278) n (%)

Pregnant women (20–49

years) (N = 2,293) n (%)

Total (N = 2,571) n (%) χ
2 p-value

Pregnancy registered 233 (83.9) 1,802 (78.6) 2,035 (79.2) 4.1 0.043

Registered in first trimester 176 (63.4) 1,178 (51.4) 1,354 (52.7) 14.2 0.000

Weight monitored during pregnancy 195 (70.2) 1,569 (68.5) 1,764 (68.7) 0.3 0.560

Counseling from frontline health

workers

154 (55.4) 1,165 (50.9) 1,319 (51.3) 2.1 0.148

Tetanus Injection (second and third

trimester)

202 (72.7) 1,582 (69.0) 1,784 (69.4) 1.6 0.210

IFA received (second and third

trimester)

159 (73.3) 1,203 (66.5) 1,362 (67.3) 4.0 0.045

Deworming taken (second and third

trimester)

26 (12.0) 163 (9.1) 189 (9.4) 2.0 0.155

Calcium received (second and third

trimester)

67 (30.9) 373 (20.7) 440 (21.8) 12.0 0.001

women having family planning knowledge and decision-making
power (65–71%).

Availing Counseling From a Frontline Health Worker
More than half of the adolescent pregnant women received
counseling from a health worker (55.4%). A higher proportion
of pregnant adolescents who were illiterate (64%) received
counseling as compared to educated pregnant adolescents (51–
55%). The highest proportion of pregnant adolescents who
were Hindu, belonged to other castes, had a diverse diet,
availed socioeconomic support services (SHG, PDS, ICDS,
VHSND), had knowledge of family planning and had decision-
making power received counseling from frontline health worker
during pregnancy.

ANC Services Received During the Second and Third

Trimesters
In the second and third trimesters of pregnancy irrespective
of the background characteristics, more than 90% of the
adolescent pregnant women received tetanus injections, except
for adolescents who were non-uniparous, non-Hindu, severely
food insecure, and SHG members (Table 3). Seventy-three
percent of adolescent pregnant women received IFA tablets
in the last two trimesters. A higher proportion of adolescent
women who received IFA tablets were educated, working, Hindu,
tribal, and severely food insecure. During the second and third
trimesters of pregnancy, only 12 and 31% of pregnant adolescents
received deworming and calcium tablets, respectively. Utilization
of various ANC services was higher among pregnant adolescents
who utilized health and nutrition and socioeconomic support
services (SHG, PDS, VHSND, ICDS), who knew about family
planning and who had decision-making power regarding self-
health care, major household purchases, and visiting relatives.

Determinants of ANC Service Utilization
Table 4 shows the associations between ANC services
utilization among adolescent pregnant women and different
covariates, which include geographic, household, personal

characteristics, social and economic support, knowledge, and
decision-making power.

Adolescent pregnant women from Odisha were five times
more likely to register their pregnancy in the first trimester (p <

0.01) as compared to adolescents in Bihar. Pregnant adolescents
having 10 or more years of education were more likely to
register their pregnancy in the first trimester as compared to
illiterates (p < 0.10). Adolescent pregnant women receiving
ration from PDS (p < 0.05) and having the decision-making
power to visit relatives (p < 0.10) were two times more likely
to register pregnancy in the first trimester. Adolescent pregnant
women from Odisha and Chhattisgarh were significantly less
likely to have their weight monitored during pregnancy as
compared to their counterparts from Bihar (p < 0.01 and p <

0.05, respectively). Working pregnant adolescent women were
two times more likely to have their weight monitored during
pregnancy (p < 0.10). Non-Hindu adolescent women were 90%
less likely to have their weight monitored during pregnancy
as compared to Hindus (p < 0.01). Middle-class adolescents
and those having diet diversity were less likely to get weighed
(p < 0.10). Pregnant adolescents receiving double food from
ICDS and attending VHSND meeting were three to four times
more likely to get weighed as compared to those who did
not (p < 0.01). Adolescents having family planning knowledge
and decision-making power to visit relatives were less likely
to have their weight monitored during pregnancy (p < 0.10).
More educated pregnant adolescents were less likely to receive
counseling from frontline health workers during pregnancy (p
< 0.10). Among pregnant adolescent women, diet diversity (p
< 0.05), participation in VHSND meeting, and double food
from ICDS (p < 0.01) were positively associated with receiving
counseling from frontline health workers.

Among adolescent pregnant women in their second and third
trimesters, those from Odisha and Chhattisgarh had significantly
lower odds of receiving tetanus injection (p < 0.05) as compared
to their counterparts from Bihar (Table 4). As compared to
Hindu, non-Hindu adolescent pregnant women were less likely
to receive tetanus injection (p < 0.05). Pregnant adolescents
who could take decisions regarding major household purchases
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TABLE 3 | Proportion of adolescent pregnant women with access to antenatal care services during pregnancy by personal, households, and socioeconomic background

characteristics in sampled households.

All pregnant adolescent women Adolescent pregnant women in second and third trimesters

Pregnancy

registered in

first trimester

Weight

monitored in

pregnancy

Counseling

from frontline

health worker

Total

(N)

Received

tetanus

injection

Received iron

and folic acid

tablet

Took

deworming

tablet

Received

calcium

tablet

Total (N)

PERSONAL CHARACTERISTICS

Education attainment

Non-literate 57.3 70.7 64.0 75 93.4 70.5 13.1 24.6 61

1–9 years 61.9 66.0 51.0 147 91.0 71.2 10.8 28.8 111

10 years and more 75.0 80.4 55.4 56 97.8 82.2 13.3 44.4 45

Parity

2+ 62.9 62.9 58.1 62 87.8 67.4 18.4 26.5 49

1 63.4 72.2 54.6 216 94.6 75.0 10.1 32.1 168

Working

No 61.8 68.9 54.8 228 93.3 73.0 13.5 32.6 178

Yes 70.0 76.0 58.0 50 92.3 74.4 5.1 23.1 39

HOUSEHOLD CHARACTERISTICS

Religion

Hindu 67.2 74.7 58.1 241 94.7 78.7 12.8 33.0 188

Other religion 37.8 40.5 37.8 37 82.8 37.9 6.9 17.2 29

Caste

Scheduled caste 56.7 73.3 50.0 30 95.8 66.7 20.8 41.7 24

Scheduled tribe 71.1 70.3 55.4 121 92.6 81.1 6.3 27.4 95

Other backward classes 56.6 66.7 55.6 99 92.2 68.8 16.9 31.2 77

Other 60.7 78.6 60.7 28 95.2 61.9 9.5 33.3 21

Households having ration

card

No 57.7 71.2 50.0 104 92.7 68.3 7.3 26.8 82

Yes 66.7 69.5 58.6 174 93.3 76.3 14.8 33.3 135

Wealth status

Low 63.0 73.2 56.5 108 91.9 74.4 12.8 29.1 86

Middle 58.7 59.8 54.4 92 91.7 68.1 11.1 31.9 72

High 69.2 78.2 55.1 78 96.6 78.0 11.9 32.2 59

Food insecurity scale

Food secure 63.3 70.6 55.1 109 92.8 75.9 7.2 31.3 83

Mild 58.3 68.8 58.3 48 92.1 68.4 10.5 23.7 38

Moderate 61.8 68.5 52.8 89 97.1 72.1 16.2 35.3 68

Severe 75.0 75.0 59.4 32 85.7 75.0 17.9 28.6 28

Dietary diversity scores

Less than five 62.4 72.2 48.9 133 92.5 68.9 8.5 25.5 106

Five or above 64.1 68.3 61.4 145 93.7 77.5 15.3 36.0 111

SOCIAL AND ECONOMIC SUPPORT

SHG membership

No 62.8 71.3 54.7 258 93.5 73.1 11.9 31.8 201

Yes 70.0 55.0 65.0 20 87.5 75.0 12.5 18.8 16

Attended VHSND meeting

No 55.2 61.5 44.3 174 91.2 64.8 7.2 24 125

Yes 76.9 84.6 74.0 104 95.7 84.8 18.5 40.2 92

Get ration from PDS

No 56.5 69.6 53.6 138 92.7 69.7 14.7 33 109

Yes 70 70.7 57.1 140 93.5 76.9 9.3 28.7 108

(Continued)
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TABLE 3 | Continued

All pregnant adolescent women Adolescent pregnant women in second and third trimesters

Pregnancy

registered in

first trimester

Weight

monitored in

pregnancy

Counseling

from frontline

health worker

Total (N) Received

tetanus

injection

Received iron

and folic acid

tablet

Took

deworming

tablet

Received

calcium

tablet

Total (N)

Received double amount of ICDS food

No 56.3 62.3 43.1 167 91.9 65.3 9.7 22.6 124

Yes 73.9 82.0 73.9 111 94.6 83.9 15.1 41.9 93

KNOWLEDGE AND DECISION-MAKING POWER

Knowledge of family

planning

No 62.6 71.8 54.4 206 91.6 73.1 12.6 31.7 167

Yes 65.3 65.3 58.3 72 98.0 74.0 10.0 28.0 50

Decision about own

health care

No 60.6 69.7 55.1 109 94.1 76.2 9.5 33.3 84

Yes 65.1 70.4 55.6 169 92.5 71.4 13.5 29.3 133

Decision about major

household purchase

No 58.7 68.8 49.5 109 91.9 70.9 4.7 29.1 86

Yes 66.3 71.0 59.2 169 93.9 74.8 16.8 32.1 131

Decision about visiting

relative

No 47.1 69.6 46.1 102 94.9 65.4 6.4 24.4 78

Yes 72.7 70.5 60.8 176 92.1 77.7 15.1 34.5 139

Total 63.3 70.1 55.4 278 93.1 73.3 12 30.9 217

were five times more likely to receive tetanus injection (p
< 0.10). Among pregnant adolescents, getting double food
from ICDS was positively associated with receiving IFA tablets
during pregnancy (p< 0.01). Pregnant adolescents who attended
VHSND meeting, possessed ration card, and took decisions
about major household purchases were three to four times
more likely to receive deworming tablets (p < 0.10). Adolescent
women facing moderate or severe food insecurity were four
to six times more likely to receive deworming tablets during
the second and third trimesters of pregnancy (p < 0.05). As
compared to pregnant adolescents in Bihar, those in Chhattisgarh
were less likely to receive calcium tablets, and on the other
hand, pregnant adolescents in Odisha were five times more
likely to receive calcium tablets (p < 0.05). Among pregnant
adolescents, education and getting double ICDS food were
positively associated with receiving calcium tablets (p < 0.05).

DISCUSSION

We evaluated the factors associated with utilization of ANC
services among currently adolescent pregnant women (15–19
years) and adult pregnant women (20–49 years) and further
explored the determinants of ANC service utilization among
currently pregnant adolescent women. This study showed that
around 8 in 10 pregnant women registered their pregnancy,
but only half of the women registered the pregnancy in the
first trimester and received counseling from frontline health
worker. In the case of ANC services utilization in the second

and third trimesters, a little over two-thirds of women received
tetanus injection and IFA tablets. Only 1 in 10 women took the
deworming tablet, and 2 in 10 received calcium tablets. These
results reinforce the findings of work done in other parts or states
of India like tribal areas of Maharashtra (34) and rural parts of
Assam (35) where the registration of pregnancy was high (80%),
but registration in the first trimester was 50–60%, whereas others
(36) reported low registration rates varying from 8% in Madhya
Pradesh and Rajasthan to 13–18% in Chhattisgarh and Odisha. It
was observed that ANC utilization among pregnant adolescents
was significantly better than adult pregnant women. However,
other studies have reported that there is no difference between
adolescents and adult pregnant women regarding the utilization
of ANC services (26, 37). Our study demonstrated that education,
wealth, utilization of socioeconomic support services (PDS,
SHG, ICDS, and VHSND), knowledge of family planning, and
decision-making power of women are significantly associated
with utilization of ANC services and favor pregnant adolescents.

Strengths and Limitations
It is important to mind the strengths and limitations of this
study. The study has a robust design and contributes to a
growing literature on factors that influence the utilization of
ANC services among pregnant adolescent women and adult
pregnant women. The findings could be used for planning for
effective prenatal care. Most of the research on ANC utilization
is based on collecting pregnancy-related data retrospectively. On
the contrary, what makes this study more plausible is that the
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TABLE 4 | Odds of ANC services utilization among adolescent pregnant women in sampled households.

Adolescent pregnant women Adolescent pregnant women in second and third trimesters

Variables Pregnancy

registered in

first trimester

Weight monitored

during pregnancy

Counseling

from frontline

health workers

Received

tetanus

injection

Received iron

and folic acid

tablet

Taken

deworming

tablet∧

Received

calcium

tablet

State

Bihar®

Chhattisgarh 1.33 0.17*** 0.55 0.02** 0.49 0.05**

Odisha 5.42*** 0.24** 1.93 0.02** 0.91 5.26**

PERSONAL CHARACTERISTICS

Education attainment

Nonliterate®

1–9 years 2.10** 1.08 0.58 0.77 1.13 1.15 2.57**

10 years and more 2.29* 1.93 0.44* 2.87 1.84 1.35 3.71**

Parity

2+®

1 1.28 1.63 1.19 2.81 1.09 0.54 1.95

Work

No®

Yes 1.17 2.21* 1.03 2.05 1.13 0.36 2.28

HOUSEHOLD CHARACTERISTICS

Religion

Hindu®

Other religion 0.81 0.1*** 0.82 0.02** 0.14*** 0.39 0.64

Caste

Scheduled caste®

Scheduled tribe 2.04 0.64 1.38 0.46 2.25 0.48 0.47

Other backward classes 2.14 0.74 2.8** 0.38 1.98 3.21 1.13

Other 1.84 0.84 2.39 0.18 0.36 0.47 0.66

Households having ration card

No®

Yes 0.65 0.80 1.04 1.33 0.78 3.66* 1.88

Wealth status

Low®

Middle 1.12 0.54* 1.34 0.80 1.20 1.31 1.14

High 1.37 1.35 0.77 2.17 1.25 0.64 0.56

Food insecurity scale

Food secure®

Mild 0.64 0.61 0.91 0.62 0.48 1.58 0.62

Moderate 1.06 0.77 0.44** 2.12 0.95 5.44** 1.07

Severe 2.23 0.97 0.66 0.94 1.59 6.47** 0.39

Dietary diversity scores

Less than five®

Five or above 0.79 0.57* 1.81** 0.87 1.42 2.43 1.43

SOCIAL AND ECONOMIC SUPPORT

SHG membership

No®

Yes 2.24 0.40 2.00 0.23 1.96 0.89 0.28

Attended VHSND meeting

No®

Yes 1.20 4.60*** 2.68*** 3.49 1.50 2.97* 1.68

(Continued)
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TABLE 4 | Continued

Adolescent pregnant women Adolescent pregnant women in second and third trimesters

Variables Pregnancy

registered in

first trimester

Weight monitored

during pregnancy

Counseling

from frontline

health workers

Received

tetanus

injection

Received iron

and folic acid

tablet

Taken

deworming

tablet∧

Received

calcium

tablet

Get ration from PDS

No®

Yes 2.37** 1.29 1.40 0.86 1.19 0.29** 0.81

Received double amount of

ICDS food

No®

Yes 1.58 3.11*** 4.00*** 2.65 3.19*** 1.12 2.62**

KNOWLEDGE AND DECISION MAKING POWER

Knowledge of family planning

No®

Yes 1.25 0.55* 1.49 3.18 0.82 0.62 0.88

Decision about own health

care

No®

Yes 0.58 1.35 0.65 1.00 0.32** 0.56 0.70

Decision about major

household purchase

No®

Yes 1.04 1.46 1.56 5.67* 2.30 4.36* 1.15

Decision about visiting relative

No®

Yes 2.33* 0.41* 1.26 0.13 1.02 1.16 0.63

Constant 0.11*** 9.75** 0.24* 513.2** 1.46 0.01*** 0.06***

®Reference category, *p < 0.10, **p < 0.05, and ***p < 0.01 level of significance and ∧State not included in the model.

sample consisted of currently pregnant women, whichminimized
the recall period and chances of recall bias. Interviewing women
who were currently pregnant ensured that women remembered
details about ANC visits and whether they accessed any services
offered as part of ANC. Another plus point of the study is
the unique finding showing the higher utilization of ANC by
adolescents in the study area. All interviewed currently pregnant
women were at different stages of their pregnancy. Thus, each
pregnant would give different information about the services she
received depending upon the stage of pregnancy which might
influence the statistics. The fact that the stage of pregnancy of
respondents was not considered could be a limitation of the
study. An important area that our study was unable to capture
is the issue of service availability, accessibility, and satisfaction,
which determine service utilization to a great extent.

Few critical inferences can be drawn from the results with
implications on policy and program design to make maternal
programs more inclusive and responsive to adolescent pregnant
women’s needs. First, it has been documented that pregnancy
registration is one of the first and crucial steps to introduce
pregnant women to maternal health services and provides a
possibility to stimulate pregnant adolescents toward the use and
importance of ANC services and its long-term health benefits
for the young mothers and the offspring (38–40). Studies have

shown that adolescent pregnant women are more likely to not
avail or get late or infrequent ANC checkups compared to
adult pregnant women (29, 41–44). On the contrary, our study
reported that registration of pregnancy and enrollment in the
first trimester was higher among adolescent pregnant women
compared to adult pregnant women. However, pregnancy
registration was lower among adolescents who were uneducated,
nonworking, poor, and lacked participation in socioeconomic
support programs. Several factors explain the disparities in
the use and timing of ANC service utilization, such as lack
of awareness, sociodemographic factors, personal traits (45),
individual perceptions, and distance from the health facility (46).
Hence, along with improvement in the socioeconomic status of
women, it is also essential to focus on information, education,
and communication (IEC) activities on educating women and
their families about the importance of pregnancy registration in
the first trimester. Thus, strenuous efforts are required to increase
the accessibility to maternal health care services and improve
the quality of services for those who do avail services (46). Also,
pregnant mothers should be encouraged for early registration,
which helps detect any abnormalities and take appropriate and
timely actions (47).

Second, a significantly higher proportion of adolescent
pregnant women received IFA, calcium and deworming tablets,
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weight monitoring, and counseling from health worker as
compared to adult pregnant women, which shows the progress
India has made regarding expanding the reach of maternal health
care services to the areas that need them the most. The Rashtriya
Kishor Swasthya Karyakram, a program strategized in 2014 by
the Government of India, considers sexual and reproductive
health of adolescents as an important component, including
readiness for birth (48). However, the substantially low uptake
of calcium tablets and deworming tablets indicated the need to
sensitize individual and community toward full ANC.

Third, regarding the statewise comparison, this study showed
that Odisha had significantly higher first trimester registrations
compared to Bihar. An in-depth analysis of the NFHS-4 data to
identify high priority districts of rural Bihar showed that only
about a third of the pregnant women had ANC checkup in
the first trimester, 13% received four ANC visits, and only 9%
consumed IFA tablets for 100 days (4). The district identified for
our study, Purnea, had one of the lowest literacy rates in Bihar.
Receiving four ANC visits was lowest in Purnea district (7.7%)
among all the identified districts. Purnea also had the highest
proportion of anemic women—over 70% (49). It is interesting
to note that apart from sociodemographic factors, motivation
by family members and lower parity are found to be positively
associated with complete ANC utilization among tribal women
in Odisha, whereas in Chhattisgarh, the amount of time devoted
by health staff for ANC checkup affected complete utilization of
ANC services (45).

Fourth, sociodemographic factors, such as religion, caste,
education, work status, income levels, and food security are
significant determinants of ANC utilization among pregnant
adolescents. Social and economic support through PDS and
ICDS emerged as strong factors that can be used to strengthen
programs for ANC. Our study showed that a higher number of
adolescents who attend VHSND meetings had access to ICDS
services and availed weight monitoring and counseling services.
The previous study from India has also unveiled that women’s
education, wealth status, and region of residence are significant
predictors of ANC utilization (50). Another study from India also
reported that women from Muslim religion, scheduled castes,
scheduled tribes, and other backward classes are less likely to use
maternal health services (51). Similarly, other researchers have
also established a positive association between household wealth
(52) and education level (53) on ANC service utilization.

Fifth, exposure to health care messages has a significant
influence on the utilization of ANC services (45). In our study,
this finding was not significant. It is important that health
care messages are tailored and targeted based on the existing
situation, norms, beliefs, and practices. VHSND meetings are an
excellent medium to extend suchmessages. However, without the
empowerment of women, knowledge extension might be only
half a battle won. Higher autonomy is reflected in the ability of
women to decide whether to attend ANC clinics and makes it
more likely for women to utilize the services (20, 54). Our study
showed that having decision-making power or autonomy to visit
relatives might be associated with high first trimester registration
and utilization of ANC services. Other areas of decision making,
such as autonomy to make household purchases, have a positive
effect on uptake of tetanus injections and deworming tablets.

The currently pregnant adolescent women have shown the
better utilization of all of the selected indicators of ANC than
their adult counterparts. However, this does not mean that
adolescent pregnancy should be promoted as early pregnancy
(teenage pregnancy). Creating awareness about crucial aspects
of ANC services should be stressed to address the issue of
underutilization of ANC services among pregnant women.
However, it is important to recognize that the aversion of
teenage pregnancies is essential to reduce the risks related to
maternal and child health issues. Improving the use of maternal
health services requires a multipronged approach, including
systems strengthening and contributions from women’s groups,
government sector, health professionals, and society. The study
suggests that utilization of full ANC services, starting from the
first trimester itself, for adolescent pregnant women, is an urgent
need in the present context. Also, the finding of the present study
that utilization of ANC services is better among adolescents is
contrary to the general belief of researchers and indicates the
need for further research to understand the factors leading to the
higher rates of ANC utilization among adolescents.
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